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Introduction *
A large share of international migrants are married. While many migrate together with their spouse, it happens frequently that one migrant arrives first and thus spends some years in the host country without the spouse. How do periods that migrants spend "out there on their own" affect their integration? Surprisingly little is known on this issue although it has recently risen to prominence in the wake of the surge of asylum seekers arriving in Europe in 2015/2016. Many asylum seekers were married men, hoping to arrange for their spouse and children to join them.
European countries that were still struggling to accommodate the extraordinary numbers of asylum seekers faced a dilemma: if newly recognised refugees were given the same right to family reunification as before, this would mean even higher numbers; if they were not given this right, families' precarious situations would be prolonged and the prospects for integration might be undermined. In the event, two of the countries receiving the largest numbers of asylum seekers -Germany and Swedenessentially bought themselves some time: refugees notably from Syria were often given subsidiary protection and the rights to family reunification with this status had been suspended. In Sweden, these refugees were granted the right to family reunification in mid-2019. In Germany, the creation of the current government in 2018 was on the brink of failure until a last-minute compromise was found, allowing family reunification up to a monthly quota.
In this context, potential adverse consequences from delays in reunification for integration were intensely debated and a severe lack of empirical evidence on this issue became apparent. The question is relevant beyond the management of refugee flows because family reunification is an integral part to most kinds of migration. At the same time, it is subject to conditions in most OECD countries. In the United States, lawful permanent residents (LPR) can apply for reunification with their spouse but need to demonstrate sufficient income as part of the application. In addition, there is an annual cap on the total number of spouses of LPR who may enter the United States.
Across OECD countries, an income requirement is the most frequent condition but other conditions make requirements on the length of stay or the housing situation of the migrant who wishes to bring the spouse. A few countries have set a minimum requirement for the spouse's proficiency in the hostcountry language. Over time, the rules on family reunification have tended to become more restrictive (Chaloff and Poeschel, (2017) ), with unknown consequences for migrants' integration prospects.
Data limitations and methodological problems have prevented existing studies from linking periods of family separation to commonly used indicators of integration. This paper uses a large data set from the American Community Survey to investigate how spouse absence and delays in reunification with the spouse affect indicators of migrant integration. The key challenge is to identify effects that arise only over time and to clarify what is cause and what is consequence. To this end, the paper uses instrumental variable estimation and gives special attention to medium and long-term outcomes. In addition, the paper's empirical part is guided by predictions of a theoretical model. The paper finds that migrants whose spouse is absent work moreboth in terms of higher employment probability and higher hours of workand migrants who reunited with their spouse only after some delay experience lower wage growth. I interpret this as evidence for a greater focus on the short term: as long as reunification with the spouse has not yet happened, the migrant cannot be too sure to stay in the host country. This uncertainty implies a shorter expected duration of stayit makes the migrant a temporary migrant. By consequence, migrants focus on work in the short term and neglect investments that would pay off over the longer term, notably in human capital that is specific to the host country. This would explain the finding of lower wage growth among migrants who initially had to wait for reunification with their spouse.
The next section reviews the relevant literature across academic disciplines. Section 3 describes the data used in the analyses. Section 4 offers a theoretical model for the behaviour of migrants who have not yet reunited with their spouse and derives empirically testable predictions. Section 5 lays out the empirical approach, presents results and discusses caveats before Section 6 concludes.
Review of the literature
A number of studies based on small samples highlight the stress migrants endure while they are separated from their family. Based on a survey of 165 refugees who were resettled to the United States, Miller et al. (2018) conclude that family separation is an important source of stress and can impact refugees' mental health. Using a sample of 113 refugees in Canada, Rousseau, Mekki-Berrada and Moreau (2001) find that family separation can compound the effects of trauma. Caplan (2007) performs a meta-analysis of studies on recent Hispanic immigrants in the United States. According to the analysis, the source of stress most frequently named by migrants is their inability to reunite with their family. Recently, Walther et al. (2019) have confirmed the effects of family separation on stress levels and wellbeing, using a comparatively large sample of refugees in Germany.
Two similar studies, albeit based on very limited samples, provide first hints of how migrants' integration might be affected. In a survey of 50 recognised refugees in France, Mlati and Duarte (2005) found that refugees who had already reunited with (at least part of) their family were more likely to focus on integration than refugees who were still on their own, waiting to be reunited with family members. Based on 44 refugee families in the United Kingdom, a joint report by the Refugee Council and Oxfam (Beaton, Musgrave and Liebl, 2018) argues not only that refugees who cannot reunite with family members endure stress and sometimes develop mental health issues. It also suggests that these refugees are unable to focus on language courses and face burdens that had previously been shared. In a more general context (not limited to migrants), Gracia and Herrero (2004) report that stress and depression undermine social integration.
However, these studies do not establish a quantitative link between separation from the family and common indicators of integration such as employment rate, wage levels and proficiency in the hostcountry language. In most cases, this is impossible because sample sizes are too small, do not include indicators of integration, or lack information beyond one point in time. The only available evidence uses migrants' subjective perceptions instead of quantitative integration indicators: Immigration, Refugees and Citizenship Canada (2014) asked 2000 migrants who sponsored family members between 2007 and 2011 whether, in their opinion, the family members contributed to their integration in Canada. Among migrants who sponsored spouses or partners, 43% indicated that their spouse overall helped them settle in Canada; 40% indicated that the presence of their spouse allowed them to work more hours (40%); and two-thirds indicated that their spouse contributed to household income.
A quantitative investigation of how separation from family members affects observed indicators of integration does not seem to be available, although this has been identified as a gap in the literature (see Bonjour and Kraler (2015) and Charsley et al. (2017) ). In a different migration contextthat of asylum seekers waiting to be recognised as refugees and to gain labour market accessseveral such investigations have recently been carried out. They document that initial waiting times can significantly affect later integration outcomes, as measured by common integration indicators (Hainmueller et al. (2016) , Marbach et al. (2018) , Brenzel and Kosyakova (2019) ).
There are reasons to expect significant effects on integration also from initial periods of separation from the familynot only due to stress and frustration with the wait for family reunification, but also due to the uncertainty of the situation that limits the expected duration of stay. After all, family reunification might not happen in the destination country, and the migrant might rather leave to reunite with the family elsewhere. Effects of uncertainty and limited stays on integration have been explored in the context of temporary migrants. Dustmann (1993) argues that temporary migrants tend to invest less in human capital that is specific to the host country, due to the shorter expected stay in the country. By consequence, their wage growth would not be as fast as observed for permanent migrants. This logic implies that initial periods of separation from the family might lead to lower wage growth.
The hypothesis that temporary migrants invest less in country-specific human capital has since gained empirical support. Khan (1997) reports that refugees in the United States invest substantially more in human capital after arrival, compared with other migrants, which might reflect that refugees more often expect to stay indefinitely. Dustmann (1999) finds that temporary migrants invest less in learning the host-country language. The hypothesis also aligns with basic economic reasoning that any investment depends on the time horizon over which it can pay off.
Limited time horizons likely have further effects on migrants' behaviour. Galor and Stark (1991) point out that migrants' wages might be substantially lower after leaving the destination country again. They argue that intertemporal substitution then implies that migrants who do not fully expect to stay work hard in the destination country while they can. Dustmann and Mestres (2010) find that migrants who do not expect to stay in the destination country send more money abroad in remittances than migrants who expect to stay. This means that migrants who expect to leave either consume less in the destination country or work harder, using the additional earnings for higher remittances.
Finally, the so-called family investment hypothesis proposes that migrants can invest more in their human capital when they can rely on their spouse's income (Boyd (1989) , Long (1990) ). By consequence, employment of the migrant's spouse would support the migrant's wage growth. Among others, Cobb-Clark and Crossley (2004) and Creese, Dyck and McLaren (2008) have empirically assessed this hypothesis using data from Australia and Canada, respectively. For migrants who have not yet reunited with their spouse, this implies that they might work more and invest less because they cannot afford to do otherwise.
Overall, the existing literature does not provide a quantitative investigation of how separation from family members affects migrants' integration. However, qualitative evidence as well as findings in other contexts suggest that migrants who are without their family work more but invest less in human capital. Such behaviour could result from a shorter expected stay in the host country, necessity to earn rather than invest, stress and burdens that undermine efforts to take courses, or any combination of these factors.
Statistics on absence of the spouse a. Data source and sample selection
The empirical analyses throughout this paper draw on micro data from the American Community Survey (ACS) for the years 2013-2017. For this survey, the United States Census Bureau collects data from more than 3.5 million households every year, obtaining a sample that is representative of the population in the United States. It offers a range of variables at the individual level that are crucial for the purposes of this paper but that are often not available in other data sets, such as detailed wages, proficiency in English, and the year in which the individual last married. Information on migration category is not available. However, as explained in the introduction, migration category is not as relevant for family reunification in the United States as in other OECD countries.
The ACS includes data on everyone who currently lives in a surveyed household. This allows identifying individuals who are currently married to each other, provided both spouses currently live in the surveyed household. I construct a matched data set on spouses and retain individuals whose spouse is absent, where information on the spouse is therefore missing. This sample is then limited to migrants aged 15-64 who are married to another migrant and who were already married to this spouse when they entered the United States. A migrant is defined as born outside the United States (and not born to U.S. parents). Since information on absent spouses is missing, cases in which the absent spouse is nativeborn cannot be excluded from the sample. Key analyses in this paper focus on cases where both spouses are observed, and specifically on the migrant who arrived first in the United States, therefore excluding cases in which spouses arrived at the same time.
The sample of all observed individuals in migrant couples includes 216,000 individuals. For 11,000 of them (5% of the total), the spouse is absent and therefore not observed. About 140,000 individuals arrived in the United States in the same year as their spouse (which cannot be determined when the spouse is absent). Almost 33,000 individuals (15% of the total) can be identified as first arrivers: it is observed that their spouse arrived in a later year. As information on the spouse is needed to identify first arrivers, cases of absent spouses are not included here. The difference between the spouses' years of arrival provides a measure of the delay in the reunification of the spouses. In order to avoid disproportionate influence from outliers, analyses of delay will focus on delays between 1 and 7 years, which leaves 27,000 observations. Table 1 offers descriptive statistics for the entire sample and the two subsamples. While the three samples described in Table 1 appear similar in many respects, some notable differences arise. Compared with the entire sample, migrants whose spouse is absent are less likely to live together with a young child, more likely to be black, and they tend to have fewer years since migration. They are also more likely to be employed, albeit at a lower average wage. First arrivers are disproportionately often male and are more likely to be Hispanic. They are less often highly-educated and more often loweducated. However, they are especially likely to be employed, earn the highest average wage, and have more often acquired U.S. citizenship, all of which may reflect their longer stay in the United States (20 years on average). Table 2 explores which individual characteristics are associated with absence of the spouse and delays. To this end, absence of the spouse and delays are used as dependent variables in simple regressions on the available individual characteristics. This approach aims at uncovering correlations, so that the estimates should not be given a causal interpretation. As absence of the spouse is a binary variable, a logit regression is used and results are reported as odds ratios to facilitate their interpretation: an estimate above one suggests that a characteristic is associated with higher incidence of the spouse being absent, while an estimate below one suggests a lower incidence.
b. Determinants of absence and delay
The results indicate that absence of the spouse is less likely to occur among female migrants, highlyeducated migrants, and those with a very high proficiency in English or with a disability. Where migrants live together with a young child, absence of the spouse is especially rare. Absence of the spouse also appears to become less frequent as the number of years since migration grows and migrants turn older. Compared to white migrants, Hispanic migrants are 50% or more likely to live without their spouse, and black migrants are almost three times as likely. Absence of the spouse also seems linked to the migrant's employment status, which is investigated further below.
Delays largely fall into the range from 1 to 10 years but can exceed 40 years in a small number of extreme cases. The average delay reaches 4.5 years, but the median delay is 2 years. Given the variation in the dependent variable, a standard linear regression is used. In this case, information on the spouse can also be included in the regression. The results indicate that delays tend to be lower when the firstarriving migrant has a high or medium level of education, a high or medium proficiency in English, and is currently employed. Delays also appear lower for migrants from Europe or South America. Delays tend to be higher when the first-arriving migrant is female. Longer delays are naturally associated with longer duration of stays, which might explain why living together with a young child and U.S. citizenship seem associated with longer delays. Delays also appear linked to characteristics of the spouse: they are higher when the spouse has a disability but lower when the spouse is highly-educated, speaks English well or very well. 
Predicted effects in a theoretical model
The results in the previous section cannot distinguish between causation and correlationand where there is a causal link, it is unclear which variable is cause and which one is consequence. Indeed, disentangling these possibilities is the key challenge for an investigation of how absence of the spouse affects migrants' integration outcomes. In addition to the empirical techniques used below, some guidance can be provided by a theoretical model that predicts specific effects on integration outcomes. This section therefore adapts an unpublished model laid out in Adda, Dustmann and Görlach (2014) . Their model is itself an application of dynamic formulations widely used in labour economics to a migration context.
a. Set-up of the model
The model is set in discrete time. During a period t, the migrant can derive utility from consumption and leisure . The utility function takes on the canonical Cobb-Douglas specification:
where leisure is expressed as the time remaining after subtracting hours of work ℎ and time spent on investments from the total time endowment, normalised to 1. Investment here means acquiring human, social or cultural capital that is specific to the host country, in the sense that this capital is largely worthless outside the host country. For example, such investment could include learning the local language, building professional networks and acquiring knowledge about institutions and customs in the host country's labour market. Savings and remittances are not made explicit in the model but are considered part of , alongside all other expenses. The migrant can cover the costs for all expenses only by working, so that expenses must equal the income from work:
where the price level is normalised to 1 and −1 + −1 + ( ) is an exponential expression of the migrant's wage. The wage is a function of the migrant's characteristics and depends on the migrant's investment so far in host-country specific human capital, = −1 + −1 (i.e. the stock of investments in period t is the sum of last period's stock and additional investment undertaken during the last period).
Next, these elements are placed in a dynamic setting. The value of the migrant's current situation in the host country ("HC") is the sum of the per-period utility (maximised through optimal choices of ℎ and ) and the expected value of the next period, which is either spent in the host country (with probability +1 ) or spent back in the origin country ("OC", with probability 1 − +1 ):
where is the discount factor and E is the expectations operator. Finally, next period's values consist of an expected part and an i.i.d. shock with expectation 0:
The shocks can be thought of as unexpected events that might occur in the host country or in the origin country and affect the migrant's situation. The migrant's return can then be expressed as:
This says that the migrant stays in the host country whenever the expected value of being there next period exceeds the expected value of being in the origin country next period, unless unexpected events overturn this comparison and ultimately lead the migrant to leave the host country. Similarly, the migrant returns to the host country whenever the expected value of being there next period exceeds the expected value of being in the host country next period, unless this is overturned by events. Letting = − , it follows from equation (5) that the migrant stays with probability
where F() is the cumulative density function for the composite shock .
b. The migrant's optimal choices
Using equation (2) to substitute for in equation (1), and then using equation (1) to substitute for in equation (3), one can rewrite equation (3) as
In order to maximise the value of the current situation, , the migrant can choose hours ℎ and hostcountry specific investment . As [ +1 ] and [ +1 ] are defined in analogy to , they both include ℎ +1 but not ℎ . Therefore, the expectations of next period's values are irrelevant for the choice of ℎ , and the first-order condition for the optimal choice of ℎ is
After dividing by ( −1 + −1 + ( )) and collecting terms, this becomes
Solving this for ℎ identifies the migrant's optimal choice of hours of work as
The migrant's choice of involves an intertemporal dimension: undertaken in period t, then contributes to the stock of investment in all following periods spent in the host country, so that
[ +1 ], [ +2 ] … all depend on . It follows that +1 also depends on : by raising the expected value of staying in the host country, investment in host-country specific capital raises the probability of staying. By contrast, [ +1 ] does not depend on because host-country specific capital is assumed to be essentially worthless in the origin country. Terms in equation (7) that depend on can be written as
by successively spelling out values across periods, where = 1, 2 … refers to future periods of the migrant's working life. Then the first-order condition ⁄ = 0 gives, using the product rule,
The left-hand side of equation (12) is the marginal cost of raising , incurred in period t. The right-hand side is the marginal benefit, which consists of two parts: the effect that raising raises the probability of staying in all future periods, and the effect that raising raises all expected future wages at marginal rate .
c. Changes from absence of the spouse
The only assumption made on migrants whose spouse is absent is that they do not enjoy their leisure time as much, because the person with whom they would most like to spend some of their leisure time is absent. Formally, this means that the weight is lower for migrants whose spouse is absent. This leads to two predictions immediately, and indirectly to a third one:
(1) By equation (10), hours of work are higher for migrants whose spouse is absent.
(2) By equation (1), the utility they derive from a period in the host country is lower, other things being equal. As this informs the migrant's expectation of utility in the next period, [ +1 ] also decreases. By consequence, [ +1 ] − [ +1 ] decreases, so that +1 decreases according to equation (6). This means that migrants whose spouse is absent are less likely to stayessentially because they do not enjoy staying in the host country as much as others.
(3) In equation (12), the marginal cost of raising is lower when is lower: since leisure time is less valuable, more of it is allocated to investment. However, given the decrease in the probability of staying when is lower, the marginal benefit also decreases because the expected duration of stay in the host country falls. This second effect should dominate in most cases, so that less host-country specific investment is undertaken because the time horizon for the investment to pay off is shorter. Formally, on the left-hand side of equation (12), appears as scalar and power. On the right-hand side, it also appears as power and it affects the probability of staying in every period. The products of these probabilities multiply the effect of a lower , which should outweigh the effect of the scalar on the left-hand side under most circumstances.
In short, the theoretical model predicts that migrants whose spouse is absent work more and invest less in long-term wage growth. These predictions are next tested empirically.
Estimation and results

a. Hours of work
In order to estimate how the spouse's absence impacts the migrant's hours of work, I essentially compare hours of work between migrants whose spouse is absent and migrants whose spouse is present, while controlling for a range of other factors. The dependent variable refers to usual weekly hours actually worked at the time of the survey. As this is a continuous variable, a log-linear empirical model is chosen for this estimation:
which includes an indicator for the spouse being absent or not, a vector ′ of individual characteristics of migrant i, a fixed effect for the migrant's occupation, a constant 0 as well as random error . The parameter of interest is 1 and the estimation uses the employed individuals in the entire sample of married migrants (see Table 1 ). In 5% of these observations, the spouse is absent and the spouse characteristics are not observed, so that spouse characteristics cannot be included here. (The sample is nevertheless limited to migrants who were already married at the time of arrival.) Estimation results for the full sample and for men and women separately are reported in Table 3 . In the results for the full sample and for men, most explanatory variables are statistically significant at the 5% significance level. In the results for women, only somewhat more than half of the explanatory variables are statistically significant. This likely reflects that the included explanatory variables are less important for women's hours of work than for men's hours of work. Coefficients typically have the expected sign. For example, being female appears associated with a decrease in hours of work by 16%, which reflects the higher incidence of part-time work among women. However, it is surprising that the presence of a young child in the household does not seem to affect either parent's hours of work.
The estimates for the parameter of interest are always statistically significant at the 5% level. They suggest that absence of the spouse is associated with higher hours of work: by 3% in the full sample, by only 1.6% for men but 5% for women. These estimates are in line with the predictions from the theoretical model (Section 4) and the expectations derived from existing literature (Section 2). Their size is not implausible and tests reject the hypothesis that the true effects might be the same for men and women. As the characteristics of the spouse are unobserved when the spouse is absent, the estimates refer to the cumulative effect of the spouse's absence and the spouse characteristics (later estimations will show that spouse characteristics matter).
Another issue is to what extent these estimates can be given a causal interpretation. The absence of the spouse might well have a causal effect on hours of work due to lower value of leisure time and increased uncertainty, for example (see Section 4). On the other hand, it cannot be ruled out that current hours of work are linked with income needed for the reunification with the spouse: currently low hours of work might reflect low hours of work also in the past, and resulting low income may have prevented the reunification with the spouse. In this scenario, however, one would expect that migrants whose spouse is absent work fewer hours, in contrast with the results in Table 3 . Current efforts to work more hours in order to generate income for the reunification with the spouse would again reflect a causal effect from absence of the spouse on hours of work.
As a way to investigate causality further, Table A1 in the Appendix reports results for migrants more than seven years after arrival. After this time, it should be rare that migrants still lack the income needed for reunification with the spouse, and absence of the spouse should typically be due to other factors. Estimates in Table A1 are very similar to those in Table 3 , notably the estimates for absence of the spouse. This suggests that concerns about hours of work causing the absence of the spouse seem unwarranted. By consequence, the estimates in Table 3 may be given a causal interpretation: absence of the spouse seems to significantly raise hours of work, especially for women. Table 3 point to further effects. Hours of work appear to increase with duration of stay in the host country (by 0.2% for each year since migration in the full sample and for men, by 0.1% for women). A high education level is associated with slightly higher hours of work in all three regressions. Speaking English very well seems to have a larger positive effect, raising hours of work by 3.6% in the full sample, 4% for men and 2.4% for women. In the full sample and for men, speaking another language at home is associated with significantly lower hours of work. Given that the proficiency in English is accounted for, it is not clear what this result indicates. For example, it could indicate a lack of social or cultural capital. Finally, hours of work appear to be substantially higher in the case of black women (by 9.5%) while they are lower in the case of black men (by 3.1%).
Other estimated coefficients in
b. Employment
As hours of work are only defined for employed individuals, they capture the intensive effect on work, while there may also be an extensive effecthow many individuals are employed in the first place. With being employed (Y/N) as binary dependent variable, a logistic model is chosen:
The estimation thus includes the same explanatory variables as before, except fixed effects for occupations because occupations are often not defined for individuals who are not currently employed.
To make the results of the logistic regression easier to interpret, Table 4 reports odds ratios instead of coefficients (while standard errors refer to the coefficients). The sample is larger than for hours of work because it also includes non-employed individuals.
With few exceptions, statistically significant odds ratios are estimated for all included explanatory variables, across the regressions for the full sample, men and women. Beginning with the parameter of interest, migrants whose spouse is absent appear to be almost 1.5 times as likely to be employed as migrants whose spouse is present. While this estimate is statistically significant, it appears driven by the estimate for women (1.6 times as likely), as the estimate for men is insignificant. The hypothesis that the true effects might be the same for men and women is rejected.
The issue of causality is very similar in this context as for hours of work. While a lack of income from employment might prevent migrants from reunifying with the spouse, this would imply that migrants whose spouse is absent are less likely to be employed. Table A2 reports results for a regression limited to migrants more than seven years after arrival, when it should be rare that income still prevents reunification with the spouse. These results are very similar to those in Table 4 , which indicates that the latter are not biased by reverse causality. Instead, estimates in Table 4 may be given a causal interpretation. In addition, the estimate for men is statistically significant in Table A2 , so that a positive effect on the probability for employment also materialises for men after some initial years of stay.
The joint explanatory power of all variables in Table 4 is rather low, which might signal that important variables are missing from the estimation, and their omission can bias the results. However, the size of the estimates for absence of the spouse makes it likely that a positive link to employment probability remains after correcting for bias. All three regressions produce similar estimates for the role of education and language proficiency, all of which are statistically significant. Migrants with a high education level are about 1.4 times as likely to be employed, compared to a low education level. With a medium education level, they are about 1.3 times as likely. Migrants who speak English very well are more than twice as likely (about 2.4) to be employed as migrants who essentially do not speak English. For those speaking English well, this odds ratio is still 1.7. While speaking only some English does not seem to matter for hours of work, it does make migrants about 1.3 times as likely to be employed.
Increasing duration of stay is associated with a significantly higher probability of being employed, by about 2% for every year since migration. In contrast to the results on hours of work, living with a young child seems to make a significant difference for women's employment probability. Also the variables on racial background matter more in this context, indicating higher employment probabilities of Hispanic men and other non-white individuals, compared to white individuals. For black individuals, the same patter arises as for hours of work: while black women are more than twice as likely to be employed as white women, black men are less likely to be employed than white men. These findings likely reflect outcomes of black migrants from South America, who account for 38% of black migrants in the full sample and for 45% in the sample of first arrivers. Notably for black migrants from the West Indies, studies have documented favourable outcomes on the labour market (e.g. Model 1995) . Finally, there does not appear to be an "employment premium" for U.S. citizens.
Finally, it is worth noting that key results for hours of work and employment probability arise similarly when the sample is restricted to migrants who have stayed in the United States for up to seven years. This restriction makes it especially likely that an absent spouse is still abroad, as opposed to some other explanation. For the restricted sample including men and women, absence of the spouse is associated with an increase in hours of work by 2.5% (1.5% for men and 4.4% for women). These estimates are statistically significant at the 5% level except the estimate for men (10% level). With regards to employment probability, spouse absence is associated with an odds ratio of 1.65 in the sample including men and women (1.19 for men and 1.95 for women), and these estimates are all statistically significant at the 5% level. Hence results for employment probability strengthen in the restricted sample. 
c. Wage levels
A different approach is taken to estimate effects on wage levels. In this case, the sample exists of migrants who arrived first and eventually reunited with their spouse (see Table 2 ). Instead of current absence of the spouse, the length of the initial delay is used as an explanatory variable. This allows relating initial absence of the spouse to wage levels that are observed later. Since the spouse has eventually arrived in all cases, the characteristics of the spouse can be included in the estimation as explanatory variables. As for hours of work, a log-linear empirical model is chosen:
which now includes a measure of the initial delay in years and a vector ′ of variables on the spouse of migrant i. The vector ′ here includes the logarithm of hours of work, in addition to the variables used earlier. Since a wage regression has to be limited to employed individuals, this regression includes fixed effects for occupation . Unfortunately, a measure of work experience or job tenure is not available from the ACS (see the next section).
I exclude cases with delays of more than seven years from the sample of first arrivers, which drops 19% of the observations. The hypothesised uncertainty due to the absence of the spouse might not apply to these cases: such long delays suggest that another arrangement may have been found, or that uncertainty about the migrant's duration of stay has diminished for other reasons. I also exclude cases with less than 3 years of stay, as the effect of human capital investments on wage growth arise only over time. This drops 3.5% of the observations. The data on wages refer to gross annual wages in USD and are inflation-adjusted to 2017 USD. Wages are trimmed in the sense that zero wages are dropped and values above a cut-off are recorded at the cut-off level.
Estimation results are reported in Table 5 . The estimates for the full sample and for men are statistically significant at the 5% level, with only few exceptions. In the regression for women, more estimates are insignificant, which is likely a consequence of the substantially smaller sample size for women. Estimated coefficients typically have the expected sign. The estimates for the parameter of interest are significant in the full sample and for men. They suggest that every year of delay decreases wages by 1.5% and 1.6%, respectively. These results again align with the theoretical prediction in Section 4 and the literature in Section 2. The magnitude of the estimated decrease for women is comparatively low, so that it might be statistically significant in a larger sample. In addition, standard errors of the estimate for women are relatively high, and the hypothesis that the true effect for women also equals 1.6% cannot be rejected. At the same time, the hypothesis that the true effect for men is as low as the estimate for women is rejected.
As one would expect, education and language proficiency appear to contribute significantly to wages. A high education level is associated with an increase in wages by about 30%, a medium level of education is associated with an increase by 5% for men but 12% for women (6% in the full sample). Speaking English very well appears to raise wages likewise by close to 30%. Speaking English well is still associated with increases of 15% for men and 9% for women, while speaking some English is significant only for men (increase by 8%). Surprisingly, U.S. citizenship is associated with lower wages (by 10%) for men and in the full sample. Estimated coefficients for racial backgrounds are mostly insignificant, except that black and other non-white women appear to earn higher wages (increases by 16% and 7%, respectively). Across all regressions, wages seem to increase by almost 1% with every year since migration. Note: * indicates statistical significance at the 10% significance level, ** at the 5% significance level. Brackets indicate robust standard errors. "From North America" is the reference category for origin. Presence of a young child and disability status were insignificant across all regressions and were therefore dropped. All regressions included a constant. Source: Author's analyses based on the American Community Survey (U.S. Census Bureau), 2013-2017.
Table 5. Coefficients from log-linear regressions with wages as dependent variable
Several coefficients for spouse variables are also statistically significant. A high education level of the spouse is associated with an increase around 12% for men and in the full sample, a medium education level is still associated with an increase around 4%. If the spouse speaks English very well, this is associated with an increase around 5% for men and in the full sample. There is also a positive link with the spouse's wage (which is set to zero when the spouse is not employed). These results could arise for several reasons, including positive assortative matchingspouse are similar to each otherand the spouse's help with finding better paying jobs. The role that the spouse's characteristics play for the migrant's integration is further investigated in Poeschel (2020) .
Very similar results are obtained when the estimation procedure matches observations on their years since migration, by instead including fixed effects for every year since migration. (To ensure that observations can be matched, cases with more than 40 years of stay are dropped.) This suggests that results are not biased by systematic differences in years since migration across the values for delay.
However, reverse causality is a major concern for the results in Table 5 . It is not difficult to imagine that delays in reunification might were a consequence of low wages during the initial years of the migrant's stay. As pointed out before, applications for family reunification to U.S. authorities require that migrants demonstrate sufficiently high income. In addition, migrants with low wages might have to save for some years before they can afford the costs of family reunification, which typically increases the financial support the family needs compared with the origin country, and might entail moving into larger accommodation. Another reason is that migrants with low wages might be especially doubtful about their prospects in the host country, so that they initially do not plan to stay and do not pursue family reunification. Any of these factors can induce a negative link between initial wages and delays in reunification with the spouse. This link can translate into a negative link with wages observed much later if wage levels are correlated over time, so that migrants with low initial wages often also have low wages years later.
Reverse causality would mean that estimates in Table 5 are biased (since delays are then endogenous) and cannot be given a causal interpretation. Another potential problem with the estimates in Table 5 is measurement error: firstly, delays cannot be measured precisely but are rounded to full years. Secondly, survey respondents might not recall the correct year of their arrival in the United States, which would translate into an incorrect measure of the years of delay. If measurement error is an issue, the estimates in Table 5 will underestimate the true effect of delay on wages, due to attenuation bias.
To address these concerns, the analysis of wage levels is repeated using instrumental variable (IV) estimation. A suitable instrument for potentially endogenous delays should be a determinant of delays but should not be determined by wages. Essentially, the instrumental variable should only reflect the part of the empirical relation between wages and delays that is caused by delays. While suitable instruments are hard to find, the spouse's disability status (Y/N) appears to be suitable in this context. It is a strong positive determinant of delays (see Table 2 ), which is plausible because more preparations might be needed before a spouse with disabilities can reunify with the migrants in the host country. In addition, if the situation in the origin country caters well to any special needs of the spouse, that would be a reason to delay reunification until the migrant firmly expects to stay. By contrast, it does not appear plausible that the migrant's wages somehow determine the spouse's disability status, and these two variables are found to be uncorrelated. Table 6 reports the results for the IV estimation, using a two-stage least squares procedure (only the second stage is reported here). The estimate reported for delays now refers to the estimate for the instrument, the spouse's disability status. This estimate is significant at the 5% significance level in the full sample and for women, and at the 10% level for men. It suggests that delay decreases wages by 10% in the full sample, 6% for men and 21% for women. While delay is a continuous variable, it was instrumented using a binary variable. The results therefore do not describe the effect of every year of delay but rather the average delay (4.5 years for the full sample, 4.3 for men and 5.0 for women). The estimates for the full sample and for men therefore point to a causal effect of around 2% per year of delay. The estimate for women appears implausibly high, which is likely a consequence of the smaller sample size for women: due to relatively large standard errors, the hypothesis that the true effect for women also equals 6% cannot be rejected. At the same time, the hypothesis that the true effect for men is as high as 21% is rejected. Importantly, the finding of statistically significant negative coefficients for delay in the IV regression confirms results obtained in Table 5 : there appears to be a causal negative effect of delays in reunification on wages. Almost all other estimated coefficients in Table 6 are also in line with results in Table 5 , qualitatively and often also quantitatively.
Table 6. Coefficients from instrumental variable regressions with wages as dependent variable
Results for the first stage of the estimation are reported in Table A3 in the Appendix. These results indicate the strength of the instrument: as a rule of thumb, the instrument is a sufficiently strongly linked to the instrumented variableyears of delaywhenever its F-test statistic exceeds 10 (e.g. Stock, Wright and Yogo 2002) . Test statistics for the spouse's disability status easily meet this threshold (approaching 157 for the full sample, 126 for men and 30 for women). This indicates that the spouse's disability status is not a weak instrument.
Results for the reduced form in Table A4 in the Appendix provide further insight into the reliability of the instrumental variable estimation. If the spouse's disability status is a valid instrument for years of delay and years of delay affect wages, then the spouse's disability status should matter when it is included in a wage regression that does not include years of delay. The regression in Table A4 is therefore a variant of the regression in Table 5 , with the spouse's disability status instead of years of delay (but not used as instrument). As expected, the spouse's disability status is statistically significant in the results in Table A4 . At the same time, it is always insignificant when included alongside years of delay in the regressions in Table 5 . Together, these findings suggest that the spouse's disability status can capture the effect of delay on wages but does not affect wages in its own right.
c. Discussion of robustness and caveats
The estimated effects from absence of the spouse are often especially strong for women (see Tables 3-6) . There are several possible reasons. One is that sample sizes are lower for women throughout, so that the magnitude of the estimate for them is not as reliable. However, true effects on women's behaviour might be larger than for men. For example, women might focus especially much on work when their spouse is absent because of necessity or because of very strong wishes to send remittances. That apart, it is frequently found that women's labour supply is more elastic, responding more strongly to circumstances and incentives. By contrast, men's labour supply is often found to be inelastic, partly because it tends to be high no matter the circumstances. The stronger reaction from women then implies that they might also neglect human capital investments especially strongly. This would partly explain the strongly negative effect on their wage growth found in Table 6 .
The reported effects of spouse absence on employment or hours of work might operate primarily through a shorter expected duration of stay, essentially reflecting the behaviour of temporary migrants. This makes it nearly impossible to say whether the effect arises because of spouse absence, intentions to stay for a limited duration, or expectations that the current basis for residence in the United States will not last: these cases might strongly overlap. It is therefore possible that spouse absence here only acts as proxy for unobserved plans or knowledge about the expected duration of stayin contrast to such latent variables, spouse absence is observed and measured rather well. However, the strong results obtained for spouse absence appear fully consistent with the interpretation that the effects arise because of spouse absence, and not merely because spouse absence acts as a proxy for another variable. Such questions do not arise to the same extent for the analysis of wage levels, as the sample in this context only includes couples that eventually reunited, which reduces the overlap between temporary migrants and permanent migrants whose spouse is absent.
In the analyses of wage levels, alternative specifications of the econometric model have been considered. For example, an hourly wage rate may be constructed as dependent variable, or the spouse's wage level may be replaced by a mere indicator of the spouse's employment status. With such changes, the IV estimate for the effect of delay on men's wages (Table 6 ) often becomes insignificant, falling towards the 20% or 30% significance level. The reason seems to be that the spouse's disability status becomes insignificant in the reduced form ( Table A4 in the Appendix), which happens only for men.
At the same time, however, the spouse's disability status remains highly significant in the first stage of the IV estimation, and years of delay remain a significant determinant of wages and wage rates. I interpret these conflicting results as an indication that the IV estimate for men becomes insignificant not because the spouse's disability status is an invalid instrument but because its empirical link with wages is weaker than for women, which renders it statistically insignificant in a sufficiently small sample. In line with this interpretation, the IV estimate for the full sample remains significant although men make up almost 70%. In general, the IV estimates for the effect of delay on wages in the full sample and for women are robust across alternative specifications, remaining statistically significant.
Due to a lack of data, prior work experience or tenure cannot be included although it would very likely be an important determinant of wages. The inclusion of years since migration might, however, mitigate this problem as years since migration likely correlate with total years of work experience in the host country. Hence years since migration might partly act as proxy for work experience. Next, while higher labour supply during initial years without the spouse implies higher work experience, it is unlikely that this plays a significant role for the estimations. In most cases (when several years have passed since arrival), the additional work experience is small compared to total work experience. It is therefore unlikely that a sufficient correlation between work experience and delays arises that would allow delays to act as proxy for work experience, which would bias the estimates.
Concluding remarks
This paper presents quantitative estimates of how absence of the spouse affects migrants' integration. Using detailed data from the United States, I find that migrants tend to work more when the spouse is absent, and that initial delays in reunification with the spouse are associated with lower wage growth. Further results suggest that both findings may be given a causal interpretation. This is reminiscent of temporary migrants whose behaviour reflects their relatively short expected duration of stay. While family reunification has not yet happened, migrants likely face higher uncertainty about their duration of stay. This might plausibly lead to a focus on working and earning in the short term, in line with the results in this paper. At the same time, migrants might neglect investments in human capital that would increase their wages over the longer term. This would explain the finding of lower wage growth among migrants who initially had to wait to reunite with their spouse. Note: * indicates statistical significance at the 10% significance level, ** at the 5% significance level. Brackets indicate robust standard errors. "From North America" is the reference category for origin. All regressions included a constant. Source: Author's analyses based on the American Community Survey (U.S. Census Bureau), 2013-2017.
